The aim of this study was to assess the agreement between deaf children's and adolescents' self-ratings of health-related quality of life (HRQoL) and their parents' proxy reports. This observational cross-sectional study included 114 deaf 8-to 18-years-old students and proxy family members. HRQoL was measured using the KIDSCREEN-27 questionnaire, which was adapted to Spanish sign language for children, with a written version for parents. Respondents completed a selfadministered paper questionnaire. Parents' and children's mean scores differences were not significant, except for the "Autonomy and Parents" and "Peers and Social Support" dimensions. Children aged 8-11 years scored higher in some domains of QoL compared to those aged 12-18 years. The level of agreement between children/adolescents' and parents/ proxies' responses was acceptable, except for the dimension "Autonomy and Parents." Overall, deaf children/adolescents' self-ratings of HRQoL did not differ from their parents' proxy reports; however, differences were found in the dimensions that explored the quality of the interaction of children/adolescents and parents, the perceived level of autonomy, and social relations and support.
From a public health research perspective, the aim of measuring the health-related quality of life (HRQoL) of children and adolescents is to describe the population's health and establish comparisons between subgroups with certain characteristics (demographic, regional, etc.) . HRQoL measures the perception that individuals have of their own health (self-perceived health) and includes important dimensions such as social, physical, and cognitive functioning, mobility and personal care, and emotional well-being (Rajmil, Estrada, Herdman, Serra-Sutton, & Alonso, 2001) .
A number of studies and reviews in recent years have focused on the agreement/disagreement between the self-reported and parental assessment of HRQoL in both healthy and sick children and adolescents (Cremeens, Eiser, & Blades, 2006; Eiser & Morse, 2001; Ellert, Ravens-Sieberer, Erhart, & Kurth, 2011; Sattoe, Van Staa, & Moll, 2012; Upton, Lawford, & Eiser, 2008; Vetter, Bridgewater, & McGwin, 2012) . The degree of agreement between the reports of parents and children/adolescents is higher for chronically ill children than healthy children (Eiser & Morse, 2001; Sattoe et al., 2012) , probably due to parents having a closer relationship with sick children than with healthy ones (Eiser & Morse, 2001 ). Moreover, it seems that parent-daughter agreement is greater than parent-son agreement (Ellert et al., 2011; Robitail, Siméoni, Ravens-Sieberer, Bruil, & Auquier, 2007) and is greater for adolescents than for children (Ellert et al., 2011; Jozefiak, Larsson, Wichstrøm, Mattejat, & Ravens-Sieberer, 2008; Robitail, Siméoni, et al., 2007) . On the other hand, parents usually overestimate healthy children/adolescents' HRQoL, whereas they tend to underscore the HRQoL of their chronically sick children when compared with their children's perspective, probably because of the relationship between parents and children/adolescents suffering from chronic conditions (e.g., cancer, cerebral palsy, asthma, attention deficit hyperactivity disorder), which has been described as being more complex (Sattoe et al., 2012; Upton et al., 2008) .
The impact of hearing loss on HRQoL has received attention in recent years in both children (Fellinger, Holzinger, Sattel, & Laucht, 2008; Huber, 2005; Keilmann, Limberger, & Mann, 2007; Smith-Olinde, Grosse, Olinde, Martin, & Tilford, 2008; Wake, Hughes, Collins, & Poulakis, 2004; Warner-Czyz, Loy, Roland, Tong, & Tobey, 2009; Warner-Czyz, Loy, Tobey, Nakonezny, & Roland, 2011) and adults (Fellinger et al., 2005a (Fellinger et al., , 2005b Fellinger, Holzinger, Gerich, & Goldberg, 2007; Hinderink, Krabbe, & Van Den Broek, 2000; Werngren-Elgström, Dehlin, & Iwarsson, 2003; Werngren-Elgström, Iwarsson, Elmståhl, & Dehlin, 2005) . Assessment of HRQoL has been used as an outcome for studies measuring the effectiveness of cochlear implants (Hinderink et al., 2000; Huber, 2005; Warner-Czyz et al., 2009 . Studies examining the concordance between parents' HRQoL ratings of deaf children and deaf children's ratings of their own HRQoL are scarce (Huber, 2005; Warner-Czyz et al., 2009) , and all of them have involved children with cochlear implants. The term "deaf" is used here to refer to all the degrees of hearing loss, which means mild, moderate, severe, or profound loss.
Overall, when compared with the hearing population, deaf people have more frequent mental health problems and poorer HRQoL levels (Barnett, McKee, Smith, & Pearson, 2011; Fellinger, Holzinger, & Pollard, 2012; Huber, 2005; Wake et al., 2004; WarnerCzyz et al., 2009) . This is mainly due to communication problems, which lead to higher levels of psychological distress and affect emotional development (Barnett et al., 2011; Fellinger et al., 2012) .
The HRQoL of deaf children and adolescents has been evaluated in several countries (Fellinger et al., 2005a (Fellinger et al., , 2005b (Fellinger et al., , 2007 (Fellinger et al., , 2008 Hinderink et al., 2000; Huber, 2005; Keilmann et al., 2007; Wake et al., 2004; Warner-Czyz et al., 2009 ), but to date no studies have examined the HRQoL of Spanish deaf children and adolescents. On the other hand, overall deaf children and adolescents and their parents/caregivers have different perceptions concerning the impact of deafness on QoL (Huber, 2005; Wake et al., 2004; Warner-Czyz et al., 2009 Werngren-Elgström et al., 2005) . As several studies have described with other populations, proxies (individuals who provided information regarding the QoL of children and adolescents such as relatives or caregivers) tend to overestimate impairment and underestimate HRQoL (Cremeens et al., 2006; Eiser & Morse, 2001; Ellert et al., 2011; Jozefiak et al., 2008; Robitail, Siméoni, et al., 2007; Sattoe et al., 2012; Upton et al., 2008; Vetter et al., 2012) . Thus, researchers should be cautious when using proxy respondents for HRQoL, especially those measuring more subjective domains.
Therefore, the aim of this study was to assess the amount of agreement between deaf children's and adolescents' selfratings of HRQoL and their parents' proxy reports by using the KIDSCREEN-27 questionnaire (The KIDSCREEN Group Europe, 2006) adapted, respectively, to Spanish sign language (LSE, in Spanish) for children (Pardo-Guijarro et al., 2013) and the Spanish version for parents (Aymerich et al., 2005) .
Methods

Participants
An observational cross-sectional study was carried out to assess the HRQoL of 114 children and adolescents aged 8-18 years who were officially classified as deaf (questionnaire for children) and a proxy family member (questionnaire for parents).
This was a population-based study including deaf children/ adolescents with different levels of hearing loss, living in both rural and urban areas, and belonging to both public and private schools of Castilla-La Mancha and Madrid regions, Spain. Students who refused to participate in the study were similar in mean age and sex distribution to participants. We were unable to ask the reasons due to Clinical Research Ethics Committee requirements.
The sample size was calculated using the Epidat 3.1 software. Considering that the prevalence of deaf people in Spain is around 2.5% (Instituto Nacional de Estadística, 2008), for a 95% confidence interval and with a precision of 3%, the sample size estimated was 105 participants.
Measures
As well as sociodemographic variables (age, sex), other variables were included: degree of hearing loss, type of deafness (congenital or acquired), time of onset of deafness (at birth or shortly afterward compared with after language development began), and preferred way of communication (sign language or spoken language).
The measurements of the HRQoL of the deaf children and adolescents and their parents/caregivers participating in the study were obtained with the KIDSCREEN-27 questionnaire (The KIDSCREEN Group Europe, 2006) . The child's measure, both the written and signed versions, consisted of 27 items assessing HRQoL in five dimensions: Physical Well-Being (5 items); Psychological Well-Being (7 items); Autonomy and Parents (7 items); Peers and Social Support (4 items); and School Environment (4 items). The items assessed on a 5-point scale, either the frequency of behavior/feelings (never, seldom, sometimes, often, always) or, in fewer cases, the intensity of an attitude (not at all, slightly, moderately, very, extremely) . The responses to the measure were based on how the respondent experienced each item during the previous week. Higher scores indicated a higher HRQoL (Pardo-Guijarro et al., 2013; .
The KIDSCREEN-27 proxy version was also available for family members. In this version, parents or caregivers were asked to assess the degree of HRQoL in different dimensions from the perspective of their deaf children. This proxy version corresponds in its scale structure to the version for children and adolescents. It consists of similar items but asks the parents to respond by indicating how they think their children feel (The KIDSCREEN Group Europe, 2006 
Procedures
The study protocol was approved by the Clinical Research Ethics Committee of the Virgen de la Luz Hospital in Cuenca and also had the express support of the Provincial Office of Education in Cuenca and of the Confederation of Deaf People in Spain. A letter was sent to parents that included information about the aims of the study and inviting them to a meeting where the study was explained and a document seeking informed consent for the participation of their children in the study was provided. The protocol followed the principles of the Helsinki Declaration (World Medical Association, 2008) , and management of the information was conducted according to the provisions of the Spanish Law for the Protection of Personal Data (Ley Orgánica 15/1999; Real Decreto 1720/2007).
Participants were recruited from schools, colleges, high schools, and associations for deaf people from the Regions of Castilla-La Mancha and Madrid, Spain. First, we contacted 79 schools and 8 associations in Castilla-La Mancha. For the sake of enlarging the sample, we contacted a further 7 schools and 14 associations in Madrid. Finally, 61 schools and 3 associations in Castilla-La Mancha and 4 schools in Madrid participated in the study. Our final sample included 75 participants from Castilla-La Mancha and 39 participants from Madrid. Fieldwork took place during the 2009-2010 and 2010-2011 school years.
The questionnaire was self-administered and all responses were completed in writing. The assessments were administered as follows: (a) deaf children and adolescents who were not users of LSE received the KIDSCREEN-27 questionnaire in its written Spanish version for children and adolescents, validated for people aged from 8 to 18 years (Aymerich et al., 2005) ; (b) for those who preferred LSE to communicate and avoid the problems of limited reading and written language skills so common in this population (Conrad, 1979; Domínguez & Alegria, 2010; Marschark & Harris, 1995) viewed the LSE version of the KIDSCREEN-27 questionnaire; they used the web tool designed in LSE for the questionnaire (available at: http://www.cess.uclm. es/qd/; Pardo-Guijarro et al., 2013); and (c) family members (proxy ratings) filled out the KIDSCREEN-27 questionnaire in its written Spanish version for parents (Aymerich et al., 2005) .
Besides assessing HRQoL, the KIDSCREEN-27 questionnaire includes sociodemographic questions where children and adolescents were asked about their gender, age and disability, illness or medical condition, and proxies about who was the informant (father, mother) and gender, age, and height and weight of their children.
Statistical Analysis
A descriptive analysis of the sample characteristics was performed; the floor and ceiling effects (proportion of cases obtaining the minimum and maximum scores, respectively) were calculated. The score for each dimension of the KIDSCREEN-27 was categorized as: low (first quartile), moderate (second and third quartiles), and high (fourth quartile).
Means, standard deviations, and proportions were used for the descriptive analyses of the sample characteristics. Paired sample t tests were performed to compare the mean scores for HRQoL of children/adolescents and parents across the five dimensions of the KIDSCREEN-27 questionnaire. Pearson correlations were used to test the associations among dimensions of the reports of both the parents and children. Effect size (ES) was calculated using the Cohen's d statistic, and was categorized as small (.20), moderate (.50), or large (.80; Cohen, 1988) .
Analysis of covariance models were used to test differences in the mean scores in the dimensions of the KIDSCREEN-27, by sex and age group (8-11 and 12-18 years), in both parents and children/adolescents; these are the same age groups that were used in validation studies of the KIDSCREEN questionnaire (The KIDSCREEN Group Europe, 2006). ES was calculated using the Cohen's d statistic.
The reliability analysis consisted of two statistical procedures: (a) Pearson correlations were used to evaluate the associations among the parents' proxy reports and children's self-ratings and (b) the level of agreement between the parents' and children's scores was assessed using the intraclass correlation; for this statistic, values ≤ .40 are considered poor to fair agreement, from .41 to .60 moderate agreement, from .61 to .80 good agreement, and ≥ .80 excellent agreement (Bartko, 1966) .
Scores for each of the dimensions were calculated according to the KIDSCREEN-27 questionnaire instructions. p-Values of less than .05 were considered statistically significant. All statistical analyses were performed using IBM SPSS Statistics 19 software.
Results
Descriptive Analysis
The sample characteristics are shown in Table 1 . Of the 114 children and adolescents, 77 (67.5%) were girls; most (74.5%) did not provide information about their level of hearing loss, and the proxy reports were mainly answered by mothers (83.3%).
Approximately half of the children/adolescents in the sample were signers (people who use sign language to communicate); thus, they used the computer version (the web tool) of the questionnaire in LSE. The questionnaire was self-administered by both those who preferred the LSE version and those who preferred it in paper form. No participants obtained the minimum or maximum scores on the scale (floor and ceiling effect, respectively). Table 2 shows the mean differences in scores of the KIDSCREEN-27 dimensions obtained from both participants and parents or proxies. Proxy informants scored higher in the "Autonomy and Parents" dimension than children (27.19% vs. 24 .56% scored in the highest category); conversely, children scored higher than proxies in "Peers and Social Support" dimension (32.46% vs. 18.42% scored in the highest category). The ES of the mean difference was .275 for "Autonomy and Parents" dimension, and −.373 for the "Peers and Social Support." No significant differences between the two groups were found for the other dimensions of the scale. Table 3 shows mean differences in the dimensions of the KIDSCREEN-27, by sex and age group, in both parents and children/adolescents. Boys scored higher than girls in the "Physical Well-Being" dimension, and children aged 8-11 years score higher than children/adolescents aged 12-18 years in both parents and children/adolescents.
Analysis of Covariance
According to children/adolescents' scores, girls aged 8-11 years scored higher than girls aged 12-18 years, in both "Psychological Well-Being" and "Peers and Social Support" dimensions.
Overall, girls aged 8-11 years score higher in the "School Environment" dimension than those 12-18 years old, in both parents and children/adolescents. No statistically significant differences were found in the remaining comparisons.
Reliability Analysis
The Pearson correlation coefficients of the dimensions of the KIDSCREEN-27 scale for both children/adolescents' and parents' versions are shown in Table 4 . Overall, the values of the coefficients were moderate for both versions, ranging from .322 to .629 for the children/adolescents' version, and from .271 to .642 for the parents' version. "Autonomy and Parents" was the dimension with lowest values in both versions.
The Pearson correlation coefficients for parents' proxy reports and children's self-ratings showed a moderate association in all the dimensions (ranging from .472 to .607) except for the "Autonomy and Parents" dimension, where the association was weak (r = .236). The ICC between parents' and children's scores for the KIDSCREEN-27 dimensions ranged from .377 for "Autonomy and Parents" to .753 for "School Environment" (see Table 5 ).
Discussion
This is the first study to examine the agreement between the HRQoL self-ratings of deaf children and adolescents (aged from 8 to 18 years) and the proxy reports of their parents using the KIDSCREEN-27 instrument. We found no differences between mean scores of children/adolescents and their parents/proxies in all the dimensions of the KIDSCREEN-27 except "Autonomy and Parents" and "Peers and Social Support." Furthermore, the correlation and the agreement between children/adolescents and parents/proxies were both acceptable, except for the dimension "Autonomy and Parents."
As in other studies conducted in deaf children and adolescents (Warner-Czyz et al., 2011), our findings show that younger children (8-to 11-years-old group) scored higher in various domains of QoL than older ones (12-to 18-years-old group), both when they were assessed by their parents ("Physical Well-Being" and "School Environment" dimensions) as when they were assessed themselves ("Physical Well-Being," "Psychological WellBeing," "Peers and Social Support," and "School Environment" dimensions). These lower scores in the older (adolescent) age group might be a consequence of a greater self-awareness of their limitations in the older child (Vetter et al., 2012) .
In general, parents had different views on the less observable aspects of HRQoL for their children, such as self-esteem and socioemotional functioning (Eiser & Morse, 2001; Ellert et al., 2011; Rescorla et al., 2013; Werngren-Elgström et al., 2005) . In line with this, our data shows that parents tended to score better than the children/adolescents in the dimension "Autonomy and Parents," while they tended to score worse in the "Peers and Social Support" dimension. The items included in this dimension focus on subjective perceptions (e.g., Have you had enough time for yourself? Have your parent(s) treated you fairly? Have you had fun with your friends? Have you been able to rely on your friends?), and therefore, it does not seem unreasonable to think that parents might disagree with their children regarding these individual insights; furthermore, a very typical developmental characteristic is that parents may feel that they provide significant opportunities for their children to be autonomous, but the children, particularly if they are in their teens, may feel otherwise. In this sense, Rescorla et al. (2013) carried out a study testing the agreement between parents-adolescents across 25 societies and found that adolescents, on average, reported more problems than their parents reported about them in every society; these discrepancies were higher or smaller depending on the society because differences in some cultural aspects as ethnicity, religion, cultural values, education, economics, or parentadolescent dyads. Similar sociodemographic and intercultural differences were found by other authors studying the extent of the agreement between assessments of QoL by proxies and children (Cremeens et al., 2006; Ellert et al., 2011; Robitail, Siméoni, et al., 2007; Theunissen et al., 1998) .
A number of studies have described that certain problems, often considered to be public and observable, may be consistently reported by multiple informants (e.g., externalizing problems reported by parents and teachers), whereas other problems may be reported by only one informant (e.g., internalizing problems reported only by children/adolescents) because they are often considered to be private and less observable. It has been argued that children/adolescents (with or without disabilities or who are chronically ill) may operate within different reference systems and thus differ from adults in their understanding of HRQoL (although parents can easily identify behavioral problems, this may not be the case with emotional problems). Despite that parents often lack firsthand information (e.g., school experience, social interactions of their children with friends…), they can provide useful complementary information about their children's HRQoL. No one source of assessment data can substitute for the others; the situations in which observations are made vary, as do the relationships between the child and the reporter, leading to different but complementary assessments. Generally, self-reporting is preferable to proxy assessments; however, this is only possible for children and adolescents who are capable of providing the necessary information as a result of their age, their cognitive development, and their state of health. Thus, valid and comprehensive assessment of children's global functioning and health status requires comparisons of data from multiple informants. Overall, disagreement between parents and children/ adolescents reports of HRQoL is, in itself, unlikely to indicate that either is wrong or right but rather a consequence of each individual's beliefs about the child's health and well-being (Achenbach & Rescorla, 2001; Eiser & Morse, 2001; Ellert et al., 2011; Fellinger et al., 2008; Rescorla et al., 2013; Sattoe et al., 2012; The KIDSCREEN Group Europe, 2006; Upton et al., 2008; Vetter et al., 2012) . On the other hand, it is also possible to argue that the differences in the HRQoL perceptions might partly be explained by the discrepancy between the perceptions of children/adolescents and those of their parents about the impact of deafness on the QoL. Thus, as has previously been reported in a study conducted in children and adolescents with a chronic pain condition (Vetter et al., 2012) , it would appear that parents overestimate the adverse consequences of deafness in their children. As noted above, this perception among parents of their deaf child might be based upon externally observable signs (e.g., recurrent health care visits, less peer and family interaction, or even reduced extracurricular participation), which can be perceived as less problematic by their own children. Besides this, communication problems (Barnett et al., 2011; Fellinger et al., 2012) between parents and deaf children/adolescents, which occur because they do not share the same means of communication (LSE vs. spoken language), might also be behind these parent-children discrepancies. Finally, it has been repeatedly reported (Fellinger et al., 2007) that deaf people with partial hearing loss tend to report greater levels of dissatisfaction with their social lives than either the hearing or the deaf at birth or shortly afterward, because those with early deafness can achieve satisfying social relationships by using sign language within the deaf community, but those who are hard of hearing may lead relatively restricted social lives. Mothers were the usual family members responsible for the proxy reports (Eiser & Morse, 2001; Jozefiak et al., 2008) . Because they are also usually more involved in child care, it is possible that they are more aware of their children's views about their HRQoL. This close mother-child relationship might be behind the high degree of agreement between parent-child answers in both KIDSCREEN-27 versions. However, because of the limited sample size, some questions remained unanswered after our study, as they do in others (Eiser & Morse, 2001; Jozefiak et al., 2008; Sattoe et al., 2012; Vetter et al., 2012) , for example, questions about the influence of parent gender on the assessment of the deaf children.
Several limitations have to be considered when evaluating the results of this study. First, our study included a relatively small sample size; however, it was comparable to that of other published pediatric chronic pain disorders cohorts (Eiser & Morse, 2001; Upton et al., 2008; Vetter et al., 2012) , and also similar to several studies that have examined the HRQoL in deaf children and adolescents (Fellinger et al., 2008; Keilmann et al., 2007; Smith-Olinde et al., 2008; Wake et al., 2004; Warner-Czyz et al., 2011; Werngren-Elgström et al., 2003 , 2005 .
Second, another limitation is the lack of a comparison of parent-children agreement between assessments of HRQoL by deaf and typical hearing children/adolescents. The inclusion of the ratings of both children/adolescents and parents of the deaf and hard of hearing and the typical hearing group would reveal not only absolute differences or similarities within parent-child dyads but also relative differences based on auditory status (Warner-Czyz et al., 2009 ). Unfortunately, the data for children and adolescents with typical hearing and their parents were not collected for this study. Nonetheless, a study aimed to assess basic aspects of QoL of deaf children reported no differences between parents of typical hearing children and parents of deaf children in the mean of total score for the Inventory of Life Quality in Children and Adolescents; however, according to subscales scores, we should note that parents of deaf children were more satisfied with their children's QoL regarding the areas of family, interests and recreational activities, and physical health compared to parents of typical hearing children. This finding might be interpreted as a consequence of lower levels of expectations in parents of deaf children than in parents of typical hearing children, which may be more critical because of their higher expectations. Conversely, parents of deaf children reported lower levels in satisfaction with their children's peer contacts, probably because they wish to see their deaf child enjoy a more active social life, despite the communication difficulties with their hearing environment (Fellinger et al., 2008) .
Third, the "Autonomy and Parents" dimension is one of two dimensions where parents and children/adolescents disagreed, but these results should be interpreted with caution given that this dimension showed the lowest value in the test-retest reliability analysis of the KIDSCREEN-27 LSE version. However, it is still an acceptable estimate of agreement (test-retest ICC = .523). Moreover, our data show that agreement between children/adolescents' self-reports and parents' reports in "Autonomy and Parents" dimension was acceptable (ICC = .377), and this estimate is comparable to those reported using different instruments to measure HRQoL (KIDSCREEN-52, TACQOL, KINDL-R, PedsQL™) and in different populations (children, adolescents, healthy children, children with a chronic condition) and countries (Germany, France, The Netherlands, United Kingdom, Spain…; Ellert et al., 2011; Jozefiak et al., 2008; Koopman et al., 1999; Robitail, Siméoni, et al., 2007; Theunissen et al., 1998; Upton et al., 2008; Varni, Limbers, & Burwinkle, 2007) .
Finally, the use of a generic questionnaire to evaluate the HRQoL of deaf children and adolescents does not allow the analysis of some issues of particular concern to the deaf population, such as how the hearing experience or communicative deprivation may influence the way of thinking of these people (Fellinger et al., 2005a; Huber, 2005) . In our opinion, there is a priority to translate valid and reliable generic instruments into sign language that allow us to estimate the HRQoL of deaf children/adolescents and also of their typical hearing counterparts, as well as children with other medical conditions (The KIDSCREEN Group Europe, 2006; Warner-Czyz et al., 2009 ). This might enable us to compare the ES of deafness on HRQoL with the ES of other disorders.
In conclusion, our study has filled a gap in terms of measuring HRQoL of deaf children and adolescents and has provided an accessible instrument that reveals the communication preferences of this population (sign language or spoken/written language). Moreover, it has shown that reasonably accurate observations can even be made of signing deaf people with poor reading skills. In all cases, deaf children and adolescents understood the questionnaire; otherwise, the Cronbach's α coefficients for both the original written and the LSE versions would not have been similar. This is the first time in Spain that the agreement between the self-perceptions of deaf children and adolescents of HRQoL and the perceptions of their parents and caregivers has been assessed. In addition, in this study, we have used a validated and standardized questionnaire translated into LSE to ask deaf children and adolescents themselves about their subjective perceived health. This questionnaire could provide a useful research instrument for use with the deaf population, particularly for identifying deaf children and adolescents that are at risk in terms of their subjective health and for evaluating the effectiveness of interventions where the outcome measure is HRQoL.
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